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appr eci fiawsdhipighhtrangistor TR, as$ubglantiflie cquate t r aresisencerdl rasistaaid shiGuldibe twice that of
res pec’t‘mrenttrmeorgwwi cierent Hlows thrqughdaesisce  ar r sasiglor RS dlogadiess. it will bp jappreriatqd, with
what eweior E%irAisenbecayse jiansistor T5 apd (B greda oppo&esepct & thaeprovidled Lpyment spyrese arrange-
ar r anges@§99P o '°'tsf"8ns‘1’"§‘t°t5?’ 1’5“%"% ' Bl e@ fFSRP &ﬁGPFPPﬁdo‘ﬂ fpp voltage squipg arrangen ¢
t he add®eueh Hpsistos 5? f?'éi Br tral"T!S’Pt prddeqpfrangistors (78 (and resistor
base- enfA"SEP’ "“u :‘ﬁ% a?ddt PU‘P%fattfgg@Fﬂ‘E?{'E% ™ehe
across PYORATHY S gt 4 sy equale"’t"B’at” il netisd, how-
0

depende%ﬁ%«ﬁtta& od %‘i'é’gsédt *éstgm. T E e g8 oot

Lransi STy ro o ol oG 85 Righafa ' uwag*tute%%g
the ©

Wth the voltage output bel ng located at tRepgHadat ich its h

transi syQr="16, + L, -H,gur grapa: current source b ttEtLU ulErclife. ‘ﬁtegdéfeeof ,
a nmulti pT"e current source Is provided whi ClheP@és3ichupi %Qﬁmhtlsgaﬂgengneg,is tdae
[err]  whilefof@gure 3b, BUI HAYE of BaskRrsDY11] e2, TaatadItri4, with
circuits. The core of the cross-coupl ed curdsiwots Rt adad IR12 @& idéntican ® the Bivangdai |
for Figufe =3Wpe + Vies + (R3/R1) {(kT/q)in(p)} - mibbt of ghat SEHiged 3br Ekewiss,t resigor i3,
T12, T13vand (M4, with resistors RL1 and R12nd ansister itV ewmlarranged ldentigally &vgsis-
[err] tor R3 and transistor fH s ispifangistert T16 frela-

Fi gur e Wish Vs Raual to Mpes.rrelationships (4R) ad[(&y r | 20 @v,aotp transistor T6. However, two additional tran-
and t wafespestvely smpifydgie arranged i denticall g‘s’f’@ Taand; 720 yp aF@dé?tﬁ‘eth%sﬁngt or

T7, as is transistor T16 rela- Wth [err] isfor ¥ °d‘?‘@f ¥ §;’
(7a) anMW(?B’PM ¥ tive to transistor T6. gg 3‘r %ﬁ? Wg?
r espect veI in paralel wuth c 1.[318

are addder TorHe %)IH[’ yﬂfhtr@')'"(%d {Phnsi st of® TIEEPL R Pl Ea:ﬁﬁ’im"s's‘
transi ShagtLOLS[ﬁ ](Ba and %)e com letely inde- Ti1, a d?(t e eml r of transistor T tﬁ '3
i T19 ls

3b. Thuggng R0 1N DR @lunti 1B GIdeRP oF PR
transis &:r an s?afnil ed M r, with re- coupled to the base of transistor 225 (Wifiéh &t OF
R11 wit kg, %bQ d FelafiohShis (88, b§r ddisbel By CmBrAR6E laRshgbd ad PsiiBSTs & Figure 3b),

Cross- cgy msqﬁlo,;enﬁ@%,sa QartidoRt RY AN&itddS ( Balas @BICas(t8 hp emiter STRERbERL thahsistdr TAE: -
T11, andidinatioss)l thé Guitpud volfagerinay 15 aiangbd O bei 1The bad [of trBIKETEO io toupad itathe Basen
t he posid bevifie Sanagdp)voltaab oBgkeon whitheis t®  gr ountivrandister T4l ane thb oollectbr of transistosT20r
T19 is pesuandegvedsnt are stabilized. Mor eovsesoupled totherpositive voltage eailpice doadingt he
base of t impwviditga cibht owle fbhFigwe Spanot 8o Mieguaitage 3w Yok« are [azpiuralityoh tfﬁ's'E'S'B)
by adj.uedditionsgransistsy F8rigiiaddeddp thengrenifleds t r aiih weiglers voplife Wq"gamt@w% o "‘P
proper | yolags sairroqwhjlgrip Figureadb, fransistor T8 t t r'a" As a%e"wéfw P(ﬁ'sf ﬁ% °
cascode2td ’3?!%‘?’5@40‘1"9 ?%d tonfhe Prpvided ‘f°539 ), thd ‘?
The bas&Ufe: F'Fea'??é? 078 '8 comBEidel’ t o ¢ ﬁ‘g@"B Bij§ ‘ﬁsgl &E age

i.6. the :p j agg ans

omi

of sid/ ﬁ’ r?eo of transns g Stf)o Z:U : &oﬁrgv&

transi sﬁ'sw 0 rp&%[’ %ﬁ Yhd shown in
! h ntom ddi | blocks of lo
coupl ed %"EM i el e?éaqher mV . e e ey S s

source cotdufpl odeds a Mbitiple Sutrentt slaﬁ'cé/ gl tage sGHI'it Uy gg:ldnﬂg PdnSistérs P2 ladd irdeyinOf

transi sisyirsd, adfilirdiityd? Abiditiohat ransitoRl or frén-1 S 42 Gareiel WithitRRsigrOYI5EAE T16 and BY provid-

r esi st Okistos Gk basis@rstdivenged @Nthé bateSmdnpert he nNagakdnyistors 0284 JR281S.0 ahd Gasistelsi Rada,i N

Fi gure 39and ihgamile tootrandiSor T8 andabdistor A4 Seen R2#ab.Fheowid. 4, a first set of

t r ansi star s @orbed.cdittsthe santdlendiites a@akdand t 0 t he Withotue proddedairarggment of FiguieBh thand

T18b wi rdsistaasss,.sthe providéitidarrent dourbd villare sour dese 1@ leaitlen waltagsf of ttrapsistdr J1Dis dE®r-i S

connect aide paual currents Ouuif dasireghrby \airahging the ur see ntminsdtaput s f romthe volt- the

vol t age o988 eraasoendpigeistiricesoas deisedapineryer of tran- vge out put obt ai ned

at the J""ﬁ'ﬁ‘&‘?‘? eitirepss: CteF'ﬁ.‘ﬁ'yl Véet%teg cyreso¥ T6) W thel'Fe+ é’m*t of % r ansi st or

T8 is Of e’drEi' d o n:t;‘i‘l'i' bﬂ@Wé |£)ei Jesired and as shgwn in Oup

ground yi dl f e %ugpntg yree, E%Emu{t?rbn i T?e aﬁ?'[egm Stﬁh a aFc\:h Zm, 3:' %ﬁal
f% ?qu § the mitter _are S ‘%traﬁgg 1q5 &I% ts t%)

current tr§r%}§{op?2 %‘lé)lﬁ ure gbu he rg istaAth o Pr 0\6 St rafidlo

mul ti pl @,GUL tqg“tt]esrgétlsrt Y pr o dinig ahd @nSta% t%ractra ®

desired, a plura adlaatlona transistors or tran- parale

Wi th transistors T15 and T16 and by provid- sistors and reS|stors arranged
in the sane manner ing transistors T28a, T28b... and resistors R24a, as
and in parallel to transistor T8 and resistor R4 R24b... therewith. can
be provided. Wth the sanme emtter areas and Wth the provided
arrangenent -of .Figure 4, the resistances, the provided:current sources wll
pr o- base to emtter voltage of tran5| stor T15 |s deter- vi de equal

ey 1 e o o
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current through trangi stor *T20 cgp ¢dsg232B17135. As a resyt, the output
voltage at the emtter equal to the current through transistor T14. Wth

of transistor T36 is equal to [err] (i.e. [err] + [err] emtter areas of

t r ansiHpacer the Elrbnathebude Ganbietom TR0 capder |+ [186.rAs a refubir hy putpil aoltage ptrthe emitterr r | .

[ err] eqish® heserehidugh rasisoagis. Wihps acrobyensisiee T36 is equatie 2fenrlle. Yabst dge i s
appl i ¢t emitter preastnf fransistors; T14 /984 $20 hejgg t r anSfbet bVeesrarViesd WiedtVand + Modsy equal |

and r kgt jthenbase emitter YQFFQ"T‘?!G’sh%’Wh edeg ené‘i"a?Ym"Q'té@l'%%Ped%ﬂPeéﬁﬁG f'i'ﬂ’i' s'shl
(9) rém}t?éﬂs"?'%a Syhsfantially equgl andﬁeat'an r es5ul ior 3@ daving; degengratiqn;resistqr & [eping
negat iste @ éﬁdf"’es Y‘ht:‘)ut Vt°r2 P &8 T'“I‘?urrentlts em"t?u th?r" Y°s br g’g RAgpisters i n

the s&SHent throu S | t fqp_e propt
oot raﬁwyt"rtaﬂ' rzamtz% L *Egmgttm é?g{%"%ﬁ%&ss
anslstor '

degeng o “’s(b C?&é?:vus 15
44'1.{:5 L \ oy stmmmmﬁ,.

si st OI’

I’

t o e sto@fﬁé Sﬁeﬂée o.Jt,; exuasee Vout .'LO neqatmemwmaaatouﬁ@v&% Jrapslaeess

[T 9 +V@=f1h/ﬁ$1) TiR(p)) & MEhd BN N ET'theAGash-Brfittér Ydincon Lof trbHsRidO 31 and 1§44
Conne%p%iemé Lo Estédilibdd. MitageOWhiadR Of T s RSt Hbrica ke coligator dubrént oHEdMGiStor t he
out putsesnQt i GBHabe butdut inSFigure 310 Rgal4heTUIE  DIA4 @OjsLBstanitially tobieal 1oOthd Edyectal rcOfpshts
acr 0S SutpéLeafrentsOfiofviag through (tHelvdiddk bltpdt( K T/ q)df ménsistors, T3 redd T34 which hdve a positive
base- amsistoes and Urosistdro panctie tontolisd 8¢ de- T31 aerdperature I egefficentntAlding e teaerrents
st abi Isiretie tutvasé stigemainhat iemperature depei-st or RBughtersistor Téhendcthe busreotdhrowghrreent
of traewi stor seen at the voltage out put sister Ba"gmeé\ee@sult;\gaanmutpttwerrent with
T44 is sTiesmeliinle atrreyt\}@!ral ar;apgopeat efo| I%ct%ﬂradé‘ﬁﬁtr'%mefé'ﬂ'lepi%“"éﬁ ri@ Qfder to
f 1 owi wegueHt eRigits herderepding ga the 2 ‘-t'?a§n‘§’| %*tpat §“"f'§1‘”"!9th ﬂ*{?a*atttﬁ'fven have
a positepsiglors Tinhast2grdecouply the, lopdip can the, value o Iy eq %‘f ature

coef f |“& Byt OUrGeR rom ¢P£ ] :§|s5| red "3? éh s‘ i o o
temergy %SL@ZQ s%*i'bgllﬁzégs.n RO NSt ogutﬁ‘f’e ,,.,/l " 'gtl ﬁg EL’ bl

plles current to the base of the multrple utpu desired output currentr t oge
res“' t 1B U26C ! b iabistt! & i3, bne mul T Bbdte eyrsﬁowatansawﬁésee ﬁsarrnaneeamnt

of 4hs wé’yn thaaber' bRBY the bRIFREbMAMH R0 0Cf T | BAgRlthe duiputirblitfy di Pighr8 64 o clealeed M t S
heavi Qhﬂuerﬁémyntﬁb Subut BRIGUL put  as CI Exdihgorakite-Rddphridont Cufrdn€ Bdurddh TR, insS
subst ant fiMidgytol Figurd 52 RStempeétsre-ndiSheand ad 2 OStéiﬂ(bf) providing. Femsibteralii4 v the fpreviously
dependght p&ditivé QERIePINdSTE , cufréh® sdattel® Of I ediscBdsed mbrdner, Frel ttahgidt@s T5Harapd (T54b

sour cesseri. RGN, tHshmdreSdradsichupiba durrent stit34 can de paliderin tascdie @lpionghip. rMdneistpr
equal i@ cedud $&iudiog pbedorleddandistofd T3t T12, T5#8hasTis Haso Toupleditasthe emigtereof ransidg ap
vol t aged 382, snd trapsistorsl T35 avd A3bgre prowidesiut - t olpr TRE 2s wplbasde the bass @trwrstoeTﬁB

re-

st age vithdesistep R31 cqupling theyamitten of wapsistprer 195 . PQ!’B'PG’ tRgthegafle ?"c?bé’?'?s&?m’ I | es
cur r enk3! ttogotnd. Alses @s ¢t flﬁefe?rﬂ!’ta‘i‘q:)fé out u@e t° the oy cﬂ.‘f‘? tand {ts o} 3)

obt aj rfesitor 832 rSenr?v'd@whe'égo 'vﬁ_B‘e @ §P'19Ft° F?f%b“ a"s's‘°’ il e 5b
shows t&'n°'a1’*t"§'ft?fa't"?“\/é" 3 "H@T’ m'fe é‘ §§ N

st abi '*F*""’% ﬂ% 4 g aii}vemiﬁ't F%.,JQ'"LH" Cins SoroaralaleSbpf- 2

infl the oltage outpl:"% %}}? at the jent of the currept flowing through transistors T54a

t enpergll ﬁ";ﬁ, T%’ﬁjsmﬁ Aoy bb/bBIbriaGd Wit Iib WHigeratie 2

t errper@rergt@r sh&]l @@Q}r R13 sQ h pr ovi fiderk Fﬁlﬂ& bsteRY flowiftd thrdligh Béhsistor

pr evi ol4Si7Vand &, a tﬂﬁs?dt&r-’d?b@e & IE provid&PENdent3sCanl lredidtor $B4 KL Frotide the sutidtahims sed
manner witht |i&0erﬁlﬁe?- BlpiddOfoSthd %ﬁcﬁr%se-r 2fb & ecrmpatg@iatb idepoi@ntdirént souese.s- coupl ed
CUr I entansidta T84, and itsdolbcidf-Biée Bfied © therscode r @itatréspaa Mo hothTFigunesi 54 and bb,zer
Ci I CUi Hasé biCtarnslsterOr36 ra® 3@H @ toplesistort RIANS| St omaltiple3 turreSsharch ahich tis inglageadanb wpl ed
t 0 t heAlmnpbierbly af additans ransisanT4T8ero- and t eapsatge ovag bd 8B aieadd InTFigtreaFag a plu-
provi cidgd with its colleck® Goupled ieek hodasbetweert he bawlily of transistersi eanore T@gectedt withyheihy
r esi stthe oyusn rangisien T38@nd Rscaseqeiated emittef 50 ankdsest epupled Bsthe basg| qf drgpsisor dékpred to
t he coPHEEtRM. b base amlestteﬂhemaedpsyf t o grHeinemitiesy equplech i ragisiess phigfy e coupy and
4, a ‘_’a"s's"‘(ﬁm% anq s qrniiter soppled g the ARt e out 't’,ltt thearﬂaatvr Jaip rH"F‘t" il B'E’F'§¥ (5’
is proVPf8d which coupl es the col | ec- c?s tﬁ%s' éﬁr?j ﬁﬁﬁ\
transis *84’5"""? g ?e"teP 95'95? 33 wi t° afi% o Th
tand

0 % ga ers of %GI

em tte&arﬁ?P ﬁrrough transr inﬁ' %d ?O |ve aésg ?j fﬂa@

T36 ar g‘l'? &# ?‘ and hen e glrarlt ﬁletéﬁﬁer{?‘dtxt

Lerr ] Hgieh pFE Casdzis rdlbletth i b ﬂaﬁtopur r enauté e e o Ao up!
gure e te erature coe I - transistor T332, and the voltage out put

be| ng at the Ci ent of the current flow ng through transi stors T54a

emitter of transistor T36. However, in&tead of usi ng and T54b may be

bal anced with the tenperature a resistor such as R3 or R13, and a

transi stor such coefficient of the current flow ng through transistor as

T7 and T1l7, a transistor-diode T37 is provided T38 and resistor R34 to
prow de the substantlally W|th |ts emtter coupl ed to the coIIector base of



6 11 EP0329232B1 12 carefully
choosi ng the val ues ofiyt heir respegpbipa29 232 B1 coupl ed toya col |l ector of
sai d second transi stor degeneration resistors. O course, resistor R31
(T2) and in that the emtter of the fourth tran- - nust |ikew se be chosen
car ef ul payefully choosing the values of their respegtivet or (T4) copgecbtg@ppl@gtop@f sgid segbhdteansistor of
sai d fi fegendraiony rasisars. 5P getrmeerresister tRE cr eat i oif2)and fnuthetithe emitter of the fourth tran-

t r ansj- s Myt likeyisp be ghosengatefullyyr ces from t he out §RAF (B4 jscavriadyto g collegter of gaid firsts
5a, Mt i és\',‘U?’r'@?T'Pe" docqeration gt myltilg eat ed vﬁaf‘ﬂsm’ (T" 2 A vol t age/ current
sour ce %a m rge}“ﬁ‘i't £rey t'lifé’ 'H'ﬂ; ut *circu ?ure sb. .Far ﬁ@‘cg
desi red>® ™ p ué([a i "' é’ﬁtce wé threé cHré‘T" IGR Seerdinade § ne

o output cIrc or eac esnr
sai d C”aJ.EFt sollk ed&#ﬁ%ﬁlt oné dege“er .’?e%{ ir rﬁéaﬂ ‘é%r% séi‘q
ar r angegdflZion resistor are %21 gLransist oo I QP%M
siml ar g 4'93 ﬁ'a{négﬁksﬁi&r ¥54 6,73554% an dsal cond c sald
cross-cg §80r H3R BFEIGIrEEb. (i) two 38ditngiNd T €Si SH@ wdRadorqts) h%raeo couglbt 3
two addirisi9R! having coupisd KisBs bidadagdicat@F ( T5) hapssd1gs é’ai G&Sn&%ﬁlceﬁblédotraﬁslstor
transi sieebs woal hiVe teditbiates Golphba &Sthébste COUP| ed @) an emitter coupldtRtd Gin @it bitkaid
second eof Rnsisté T3P (il coNeaiosingt eing lc@pledr S Woul dseband ecrésa@buplel aitapsistarO(TR), @nd ta0
t he base the collectof Tidyeof).anAn @tditioha riragsisitpl eds t 0 acvliehr tcoupled db sgidiechitiof of said fifth
t ransi stgangel38& 4 diode woudd lcbuplet the smittertofbei ng cogpisiel (T6). wherein said eollester- Jxald| ed
t ransi somertraFRYr to tha degativerrail, whiledhd degert or  t her eteEgnd crss-eaiigied fransistor {Ti2hissAnd-or
15 col prationofesigieruwould couplosthe ¢mities ot e of sai drut Pispill curaPbM@d as a di ode
woul d cefgsitensiste toghe pageiive &¥l- transi stor (T6), wherein said
col l ector of said one transistor to the”necj"at4‘\‘/%!‘%%“[’”‘%’?%@“%’@&4‘!“1
secons/EH8S - coupl ed tranS| st or (T2) | s an | n°"2 1
coupl e the, e of said & Fﬁs'st‘ﬁ °°“p<!¥jg§ " .t

A yqltage/curr ni be said fourth transi
H)arc]]SIalsﬁnbrl 8 qg@ eH‘gré ﬁ\?e\fg ée?qsupg?arall 3. A VOIV:}: aﬁ‘dﬁﬂﬁ tlar?r?rﬂfsﬁ?ﬁ@ cor é' ng
further COWE'C? Bd teirdnf! s{aﬂ oS [nBlins ( R3) GOUR VoifaGb/cotbt s&l?c%eacéordnﬁ to Clalm 3

vol tageICLgoﬁ]g Qﬁ @ 30Ghd BiF) PEIIEEN @ further compriiil COl I'ector of said
fourth trapstbes red raflstor<oath %ﬁbhﬁ Yfir-and a negatl ¥fent bbagCrawinel Y7y i like
base of Sabwhdrd ihB ehtiBPArad oflshid fisi eh@s- ( T6) .  CHuMAityi HalifDan emitter coupled to a base of
25 & Cr 0S SoC)ik Bblge? Wiah QR orfiftdlaishiof @6 TBANS  said fifth dransitor (T6Y, 8 .gesbCoupledind said
SOUr ce acCdatdhd gndistor §ra),i afotrth wemsigori (54)ng f i r st cofldcloy ohirseid ShictoMahsis®2 [T3higpdlaar
further codmnged iasg:dictle @adhavingiplbesh don@nsi st or scadentdn covpled tegsaidrposiv rail.

a sevent h ligd pod base tof arhind dipolar §anFiglord¥3)| | ke ter, where the emtter area of

sai d fi r stantazqlscior coupled pdheams't"%? iktheng an 5en1‘t"?'@ﬁ°’%'t‘5€ﬂ§ [seuicer ascoidingote Llaim 3t or
(T1) is | cajder of Hhe seepnd drensistas(TRrkelgof % he WPINsaid fifth transistor
(T6), a bagserledioBlecdasive r@hi d second transi stor g th"'déT?)O‘?F’fm(Tﬂ’ 3k fiftty 3P)
(T4) coP|fiss repystop (R Lovpladifemngen thansi st or  F3F °¥ ifgé‘ %" a"y

di ode and ?1‘%{‘{5‘?’ Hb‘h%tﬂrﬁtet?@s'%%&ﬁ) andthenega- .| | g ‘t 8 o é'??u%‘i‘"ged FEEHPIERiPMve
rail. led "8' §r n%& qﬁ pol ar tran5| dr (T3) and acollector
coupi'ed to ud s.t é‘ tf Tooph Bt 4o SHSEE G, B oAb 0
C aim 3, Tie®second transi st ar ( T2 288 08) charadterized by WNET €1 N
coupl ed tO t eflﬂﬂet%&été{reegﬁhévmg a collector at least one eighthSsiofar buidu flankidiay) ,
fourth (T4doupitd el gobitive first resistor (rgjlof ikeOptitkigodar bR Butpud Gansis-
transi stors RaymsiQ8hfn sidolantr@@tiors Béisg ANt kgl | Y ®ATTB) Raving fa bastecoliplédsto said emitter

t ransi st orof(idelgoladtyd t he nega- equal to theofessd fifthr trapibistora(T6), Lot omti dighth)
tran- tive r aickrrent miror means for mirroring a cur- output transistor (T8) havipg 8 tcollectorawith a
second r esiesttfiowing iR2gne @D 5gdd erdssivedpigdnan- 40 t hengestedaupled theetd agling as colcbreeot or
of the thisigors, an Guitteh of det Eithctfasistore®€) source swe8rding to Caimtransistor
(T3), being coupled to an output of the current mir- 50 1,2,3,4 or 5, characterized by

a fifth tren®tassor (T6) having a collector % AV°“39°’°“"°'§ts°‘lf%aa%°9°"8?ﬁbt°&'ﬂhPh
bi pol ar ou?'ﬁ@?‘eftzla‘éﬁ‘sﬂ‘ﬂt“@r baé‘b?f I‘%ﬁ‘ht"é"'t he posi frtAs compriping:

(T8) of Il?{‘ﬂmt{&)d?l ?g’lede‘ (; ad ] 88t put trap S|a§ el ?f cgﬂp tre?icsor E‘fr ofe:ﬁz
le)lmp;)![ g‘r t rfﬁ l?gaﬁﬁng d%‘ls‘s couped t:iar{)r (5;_8) h@'&h%@utgutq qst&o(vgafg al q‘a a?W ](cjt h

transi storSIt ﬁ""ent?'fnﬂt'te sec(():"t‘jlrrent m rrlor means for mrroring a
cur - in ﬂ%p%h ﬁl&f&%tﬁtﬁaﬂé&&)ﬁﬁ@“ ng a collector with a rent flow ng
in one of sald cross-cou node coupl ed thereto acting as a
current sistors, an emtter of the fifth transistor (T6) source. being
coupled to an output of the current m r- 50 ror neans,

7. A voltage/current source according to Caim6, characterized in that the
base of the fifth tran- further conprising: sistor (T6) is coupled to
the collector ef the at | east one fourth resistor (R4), each
fourth tran5|stor (T4) |n that sald mrrored cur - fourth re5|stor (R4)

e o o o Y . o



in that the emtter of the third transistor (T3) is 7
EP 0 329 232 Bl 12 carefully choosing th :
their respective " coup|EEMP 829 2828 | ect or of sail@ simw"ﬂﬂlm "III " III|
transi stor degeneration resi st ors O course, resi st or R31

T2) an ntht efourthtra
Car ef yeratf::o :";?stihr: v(a)fE . :;jrietg e:resl;::s'e R31 Si st Or ﬁduj co f the fouﬁlﬁrs;lét or
of Salnﬂgtn ho%eéeaaaﬁf’@r ‘manner to the cr o r of said first
transi' st ma B QR crSRb gfeﬁmfpfeom t he o%rg ,ﬁ-l,)rc I gure
o3, Wurkhpéoﬁrcw{rén?% oufpit’ & #'igie Created wit
Vol t agg/ fuikpleCilimeMOsbiess SOy stbdida with Cl ai M, 14 Jokaeeewemoweé a@cuuatngyo obimH,gur e
5b. F@l R cidasy bthure 5b. For eat\@siddn: CUr r eRvheriRUr ce t hree addi ti onal
t r ans et Sous thréd&iditional transistors andérded CUIr ent ndaidr QUirefitEAlNSr CREN ot Bisés a
degeneegehdration Irestsios tar usad @nd sreatigeinial aar r anged siah bipolar transistor (T5) is icaiincionpdthar
t r anssigtl@mapiids to tramsistors] T Thanandi T3B, siten | ar suivisevend ¢rossicoupleditransinte (TR 4aid
T54b, asthwdsisi@di34 of Figure Sb. Thud, tvosedditiond! cr 0ss- c s terpistor {iskhaying @ besppuplestib @ and
resi stransisREsaghg Fougled dawop andrenyeled eako addi t | GpRa| of said second (grosgoupled fensistesr -
(T5) [fegorsrigpuls hB‘tfs@'c’@E‘Eﬂ‘@@'Q"& thepsensi st or s (FA 'tt%ﬁ !9& ') 81 gwitterof said
coupl @ttraggistor T38 (their collec %@éb%g coupled second EP9ES % 's‘ir%)r andBt or s

woul d éc%'a gn\gecql%r th%%{)é) él tr. BlstP R ase collector co v1Z e?zn ector of -
coupl nS|stor ei ng
coupl % 13: fnaor to the ne&aéwe raul we:ﬁ:{g’& t ranSI s se (1' -c!o{l roﬂ'g) |Q%f|| Eetor
t her eq rtr #, *'&ﬁ f ansi stor co ector coupl ed to said

em tter Sal arr anged as a d'szea.V\KAUJoﬂagQiaMl%htesoLQ@ aBd¥ldidgQb cfifm 1

tran3|°$ati,9§ (T6), wherein said collector of sabdu@eohpiihgi Stor to the
negative rail, while the degen- . second &£ raaSresifetPIRBH coupmigSsaid Bise( T2)
i S an 1j N vel@dduRtnt ls@FteSoRfoctd bbidednaLID! € t he andTtdlibadr obBaid feerth transistor (T4) to aput
of sai d gitivecBid &l deg@tive vokadge rsupphafed] St Or t O badeet sdid)itihibipelar teenbistordD6). 3. A
vol t age/ ethprigiigt  sour ce according to Claim 1 d ains
or 2, furt hewossooqpiedsiurgnt stabiiter mubansesi st of- (AR®Jtagelourrent seyrce atagrdingde Claim 3
vol tage/@mpnm firsto{T i )candceennd (T2 divblet ween a further comprising: gnd col | ect or  of
sai d f ousress-coypiaddtansisiors paph yiaving'ag episi ti ve and & sﬂ‘@g‘ﬁt ‘?'R’Péa’ VEPEise(Téy 1‘
rail,  ter. where the eniijps area pf sgguf'aﬂ F?'F'Ls‘n bi poI arPopd élﬁ °“P'
25 a cro'g‘sfrdbﬁd?'EH ‘E"’lﬁ‘r‘f‘ Apitter; ay g said fiith transi °'( WA )

'b| poI ar

o s sy 5 o s°P o "a"
e TSR e L
b?c% Sﬁme ltﬁ’

8 Sevent'ﬁ c&i,: " e | ea! Sl sorkliBhfnt éb%msr&éowg @ 8
av,;5 ang@i,l t er coupled to a base of

Sgecond tranl
tor (Tl) cduﬁl é@rt f’u em tter area of thgig thidd (13), foti (@4)f bddt fith (T6)
transi stor -'th)resléior ﬁﬂ%tﬁﬂb@b&%e’h%é ai d secqprbididraiMaveS leMittel Tatdas subbtansallyh
transi st &ﬁlttér-ﬁﬂ%e first transistoiC(@1)|aR€ th@hegdf sai d t hiqldl td thapmitei off saldTsdond qT2) tr@n-
arrangedsdsai di ode and having a base coup- sistor. col | ector coupl ed
to said posi édcorl fesistor (H2pdodplad cbetv@asre ofo a third bi pol ar transistor. (T3)
and a cothb qositve id apd @dcdliestar fok theobird i ve r &i |A vellage/currerd soytce; gfqoeding/ eublpient
source ateesdi@@ to Caim3, emtter of the A%LbNd chewmpisized by T2 bei ng
35 ghifthe transiston () évgvnqg)atqq@c;qégat i ve r aij fit least one eighth bipolar outpu transnstor
sai d t hi pypledB)the gasitiya il (T4)  and fifth (T6) )(T8) of |“ﬁ°§f"a'|"b§a%'t Aghthy ot ed
bet ween tfk}léa'd fl"'slt to fifth bipqlgr H‘?ls'é’fsd’f%'g Rhve®en t tt rﬁgr ‘é’?}g’ Lok t?gﬁdé hht er
gfal ;hgeigngﬁ pqa{ryrr‘rlurloSt %2 s( Tl dat Dre nega- output transistor (T avmg a%tme r%nth

d thersto acting as a current
sistor. gfé Hdn one. 7 t§§ cro %pled tran ed bet node co%e \ hgrepOSI tlgve 2l and a

col | ect oE:tg)g? 9 “ﬁr ééltputﬂtf)tfth rred?‘mY It&ge/current source according to Caim
transiste 7. A voltagelcurrent sourchaésordirfy ©/Claita 6,
char act epd.ze W idmbd i Bas RS ifl Pdn- (T6) havilbigr @mphéingeCt or at
| east ongg gJe)t R RuRSd & thoWbiRktbr bif &SI St or coupd edstt ghet RErD G&istor VB4) ®adh
(T8) of louiPrdeikdr (ThYin tRAG AingRE RBUOUL UL T iUt resistds @4 cbupligy art @niftér fof bne

bi pol ar tehemmingli® bie &1kl Gross-touptédtrant Or ss( T8) dighthi augpua rbasser (TANY edld hegaties d
em tter eibtodsiik&hepedliigutdr teyirrent of the second _ rail. of said
fifth traasisst@e), (T6), and each eighth a current mrror nmeans for mrroring
a cur- in that the entitet pithe third ranisisloofT3XiT8) having a collector with a rent
flowng in one of said cross-coupled tran- node coupl ed thereto
acting as a current sistors, an emtter of the fifth transistor (T6)
source. being coupled to an output of the current mr- SO ror mneans,

7. A voltage/current source according to Claim6, characterized in that the
base of the fifth tran- further conprising: sistor (T6) is coupled
to the coIIector of the at | east one fourth resistor (R4),
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trar;sister (.T2), in that the emtter of the third transistor
15 B0 520 552 Bio o2y - Jn
vol t age/ current source according to Claim?7, 13. Av

source according to Cl aim#6, wherein:
furthef é‘dﬁ'ﬁ?ﬂ?’%‘l”ﬁ@} soyeq %Fc%fﬂmﬂ bedimdne ei ght H\ wilagplowrent aapree sxcoing to Claim 6,
an el eve ?‘ie"bl oI ar transi st or (T37) of |i kduthargpmerisingr | ses a plurality of

out put’ tr §t one e'ghth br ranged asa:eYPHRY P‘H%{\}'ia (TRhpl ke
and sa-r’d °‘T % ‘°br R4 cPB'ﬁ‘r‘tV a“aﬂgedaﬁ?d de hryingcanmitter
coupl ed &% a g%b' 'i"l se B‘ﬁﬂlc '°ﬂ 19,1 cpllegtorf sgidh - t y
resis- 0 °°rf°ﬁp‘{" a91§1’r§ll and the ?)laf’ Fn‘etbfﬁes"f theijth
transi st or 36) respectivel y, at | east one '? 'sf°f |po|%rrt‘;"arr]|§' st(zP

(T44) 9 A'%ol‘t’aael&ﬁtgﬁ/ ook f]J ﬁ:@&rdlﬁé’w(ﬁé?malccor di ng orf ﬂm o ol each elghth transsi::'( é

pol ari tny,tggrc Sagiding! gnth transistor (T38), fayL having a base
10 o v 11 o W) havi n%@lehats%a.arhorucm By Q.cpﬂ

transi st @blarfyl B4hng Qf basb ickiibled to a base GPUP| €d t QogpRidGrakeittor BB1)04 coMbetstbish ;Elts st

Cross- pelidriéuty transistotg(Ta, wesca comloed t0 a laag@mebr of its correspondifislghtte Sutput

t ransi st @supled 3d )sald eositilel @it taod as @mitleed t 0 S ait@nsiston (138), dndan Sintbragou Mosi&4),

a col | eckapled to a base of aaid| sigthitrbtisistor (If5, | t 5 cor meggienai. ng ei ght h out put coupl ed

to said p®iandve rail and an emtter transi stor (T38), and an

em tter coupleatl hirslas Farpistan ohllikel pelgsita base1bfA weliagd/cyirant sourgeasrserdingito ChE

15  neg&%P\eevingp [collegtpsgouplaghte sgidtkeps h bi pol &8 whewiwsi st or of |ike polarity

14. A voﬁs&&e?"ﬁlﬁqnﬁﬁ?’ Ti1%e? base 69481 ng to Cl ai ¥d( qt1legst |eeey fough zesister (R tior

coupl ed 19 tgeﬁa'ﬂ paR of said first crossrepuplagher2gj n:  (Fhosemiodas) acpyistance sibstartiglly eguab

T15), \d ordy, T") and an emitteg goupled {0 | o 5o ¢ oﬁ%thf’ Biﬂ"?ﬁﬁ’ "P'?Q? gftsﬁ'fm Aj ed b¥ P ed
to said B% %996‘?“’ id first cross-coupled 613{]‘1 ﬂfﬁ of a re-
T rﬁ?ﬂfmé i tter coupl ed

oSSR AR L s SPIE
to ) WG N EOE oo 9 V}Q%%u@ﬁt B3yl o

rail. one or more stages coupled to sald emit- néa&”

col | ect Ofer 8f said rirety tra%Qﬁ&t(*féb;:ﬁ &t r ansi St Q)'ein Téplaceal By ar?‘aé’ QL& W tﬁr&é&:’itl?”t

Sour ce agds Qf ddid)Sevbith trhridistst frif),tda8 CONPri Yigd@s transistor (T548) of like polarity for

25  15. shge/ Rbhg3mg Callgiedlity P Wakdistad€ COT di NQ daéh delsadl BlgMA GariRistoAQT3B), Shid @MS

coupl ed {26525, 128LHAd at least one resistor 1RR4) t N at |i@amliramsi®r havigfatdasd dnanSdosdcar

(T44) t earddfodsiaiadmaningttitlentidadSdnsdnaiige{ T20) andtogpiiddo enterhitter of said Eightn Gansiepd, aced

by an at nlestadi saintftht thansisterc (6 saidrsbdi sai d S ewveat dmiter eovplod tocrid (hdgative Trdill ) |,

each transistoh(Thlo baid attleastop sighth trgrks46) of |ike polarity for stage

conpri si fy (EBhpind saifljat ipagifone fQuris resistor s Patentansprisheh of said eighth

t ran5| sté¥ (T38), said thir- (T26,T25%T28) and at |east one resistor (R24)
jeenth transistor haying a base and*a %am@em*gsweﬂ% EP"i Weép?ﬂi'nner

i dent i EalA "P'l?gz{w"a?'ﬁa‘ﬁ@eamd'"g c'a"ﬁ bupled to "S'h ”éf‘r] ‘i"fe r ne ﬁ‘Pﬁ”‘

transist§ f Cr'an‘?sl stor (8 134, °s;’mfaat'h§§

emtter ?o(a ng s%g tr a”%én p SH ?ﬂmﬁm zgeltegne

ei ght\h/ resn uch anslﬂﬁe ﬁt ?eaSt ?ﬁekr lEe S| i%gl angistor, die

Pat ent an%r ald eight output transistor beide Uber emen mltter verf n,'wobei die

Strom / Swn.waﬁa&wﬂh Gosteth&CI Ghd RURL!  POSI tiEmitbiiachd 060 bisi Stdnsikirs JF1) BRUT C€

accor di Ngesis@r {Hafpidvideé a substantiityNdertichs € Ner NegaAkt aiedie %ﬂ&%ﬂ&&é&%’éﬁn-ﬁﬁf 10,

wher ei n: value for each said couple to. provide substan- 45 sistorsQUA)JH eMbre Rrtendirnsisiol geypdes

unf aBt s#agl equaDdutrbntoutbyssit transi stors (T8) aedalsBiodb geschaltet ist urel dossen Basis

kr euzgekoppel tes Stronstabilisator-Mt- foumiifhdercBasistcines d(itéd ) Bigolattrapsiaeren

f'or eat# A volig@e/current sourte heeprding &g Glaimi 2r st en  ( f(T3) gekapbelt ishendh desven Kellektor mit der

t.ransi st @ 10 whareit or coupl e. such that an i ndepesiéybn Schienef Jgkpprielt dstz gokebpgsel t en

Bi pol ar t r arfsidsigbih outgitdransistors(iBrapd paihr e of RNt dpgypweltery Tigoaistars iRk mitt dor

bei de ChdurtirpRstPreErdR @ chepent ferfachobei  di degaiey Sﬁ'l!?"@lgﬂpPléi'} ighy t he

resi st ané’é“sBP"@%ﬁt%f PeRig $ysh that an ipdexiof o1 £ | che de%“eér%’f‘%'h Widessror sE0r §°g

grd- resieiegiittel psg 1°f Rl 'Q!l‘ég“t t '§’t°%mt iallySf g Emjtter des ersjen T’ﬁ“§f‘° M die

Emitterfl 8“'% o) "?slfﬁ ﬁa' CINIE for edt S 8?%""?33@"8 9?%‘ fR}Je

res: (R e a val |na r
sub S][ an- power %f an o }r heidtor-resi Or co nefh vi erSEl%n Fgle &:Qf‘}e Hien den H’Z‘r
equal curfanl ol gmary hted current " des d
und dessé& S| s m Basi's elnes dritten ,,gg f@,ﬁt ,{@,Jgﬁsg Rol-
vol t age/ current source according to Caim7 T3) gekoppel t | st und

dessen Kol l ektor mt der or 10, wherein:

positiven Schi ene gekoppelt ist, wobei 8 der sai d ei ghth out put transistors
(T8) and said 50 Emtter des zweiten Transistors (T2) mt der fourth
resistors (R4) are chosen for each negati ven Schi ene gekoppelt

I st, transistor-resistor couple such that an index of ei nen ersten
VVderstand (Rl) der zmn- the en1tter ar ea of sald elght out put. tran5|stor



power of another transistor-resistor couple to [err] schen die
positive Schiene und d&n Kol | ekt or EP0B28@32 Babst anti al | y bignary wei ght ed

current des dri tten Tr ansistors (T3) -geschaltet ist, outputs.

ei nen fUnften Transi stor dessen Kol - 8 15 EP 0 329
232 Bl  lektor mit dor P°s""’°" SC'“ kagrebist it der pdRsteR (A ndsEeR Blnften JER GRsgnelpters

i's ' "‘T sB'R"Bﬁ‘F'Es@F? (T6) Tr a.'ﬁ‘s]’%s?’ﬁ'fcge%%le"‘ﬁﬂ gest genpnnten
genannt en '%1 %Nﬁ% e Briocd m wesent | | ch@ﬁ“ﬁ?é?ﬁ) EfAnYigtory °'ﬁs€§°°'§?@nannt en
ren die gl ej Tra SIS ors
ent sprech ot 8'”81 to ggfns b éi:rzur Spl "ff’ g::begl% gﬁp'@? dnf der

2, ten Tr aRsdand A6S Birdrhdpfe B velolfidR, wobei stransustor laritst, wo-
gekennzei Ghinfabiurshdekdhnieithhet, s E‘@Qasfs%g ten Tr aere| &b Qﬁs%j h'ign Ausg sistors

m ndest ensurﬁsmmm R5IBKorAYeS - AUS Jan@s)dRie demh E;@rtsﬁrﬁérﬁﬂﬁ ordet Gbiam-
ver bunden vierten Transis@és (F8)vedtridos s Haf(deB) der gl ton akifn Fransitoist (@), geMdppelt! ist] der
dadur ch gek estemeidei rgehanntoa Braizgekdppsiies des Kdiéitor djo@osBastitén Jﬁafb%ﬁgsmhﬁt%
Ausgangst rizansistarbo fiis8dntin fgbspiagalte cBweinsdeor s (' TO) (W8)t eittbe Nhidfait | vedbtiraisnedl Einotehgunkt
(T8) mt dehekyshemdeservelion Traneistord €82) genann- vilet trgnisBramgietid dens ( T4)

ver bunden de& der Egvier desdritten Transistore)(fidj wih Trsansi stors (T6) gekoppelt ist, der
in el nem dewrKajektessias genapnten agitgeolspst t en 7. Strom-/Spapingaglalie maghcdesuch dntien
Ausgangst rs%fr ) gytyndansigind daf def EMlitseBende gevgiprbigenthdit St rom der (T8)
ei nen hi erdst viedae raigeRd Y miiclemdfallslior Kol | ekt or @inPesiaAng gigen,vigrien dYiderstand (R4),
Tr ansi st or9gs gargntensersten Trgagistors (11).98KoPs; | o nyu el YAROIEFdaTHerte YWdersipnd (i) pon Erpitter o o

dri tten TP8h8 stors (T3) nmit 15 dem Kofl ekt oj"egenﬁnn% "aﬁiaé"eg%s“ %ne(ﬁrg»?dgz mit
Tr ansh~ L1.e_nach Anspr t
ver bund&n sdm-&?%@%&%&@gln&&w%ﬁ: 4N o Veigt plj&}“ ,}gggq{,e,,e q;cﬁ Ay, p‘?Jc}, Nwo-
Transi st or S ga‘g4bengp,,;te A5 BRI biRkiteP Teinen estens einen
W der st andednsid Bi ﬁﬁra&%ﬁbﬁe%fﬁ ) G VEIbiRduRg T55anSI st orn&aésan} egeésﬁer Ausgangstramb&l
j eder Vi eriedell génariehNabokanddousdRopbélioh t € el t(T8)Shine Vielzahl von Ausgangstransistoren

genannten ltfe\"E Q‘an}isto (TG) rtelr% om/Spanﬁug‘gﬁ& o aa%ﬁg L Rust

20 STrdneifiod @) amIEIE Wobdll 919 B tdedNSi St Or ednthlil Gio Minbles@As eif OB 'WidbAstand
negat i ven sahste Meansigtord | (T8) erhit dét. BaSs rdasn / SpannuR@Seneebriispredionte Marshl wevidrien WO-
bei : genannten zweiten kreuzgekoppelten Transi- Wid&stislen (R%) driipmnnungsquel | e
nach Ansprsteesh(T2), veviwnded ast, dpe Baittert reit & onwpi egel -M ttel ei nen bei :

sechst en Bimittsr des resiten kreuzgekoirBiteni Trandler bi nd@n gStromZEpannungsqiselid @edheimspreshiy, die
acht er Ausipem(@a) verhyadentigh undhiler Kgleitogehannt en zweiprhisanthéiteuz gekoppel t en :
(T8) ei ne dgmgenanpipn Goiterales a s"’ﬁ"ﬂﬁ%’? storen Tr apigenseeypten Pippladrasisior (T20)ease|
di e Basi sr%‘;‘é%g"mppe't lt':ieg‘té?‘??,a'l pgﬂez'?ﬂ’ Mestens ei Q\B;Qé‘qf’e'é% %'%‘fi\ﬁea%f‘ Sesit it §E’c‘l‘$§4‘§en
Transi sto . ' ﬁﬁﬁ'ﬁ%s "4 ht
von vi ert &% §%9 ﬂﬁlEE‘Ha"?vggflgg'}?"'ﬁ?"e PPekoppel tfaf‘z? & desse r%°'°"t°' g hden
(R4) unf al§f’I %Ts (T2) verbunden ist, der E egr'?;.: 88 m ec "t s|_
zwei t eng| kr%‘;.a%ﬁ:p‘ ’g i,ucm doy- Strom '1' uch
7, die StQfge in t Und der Kol e tgiF:en”LJhnten B:p%hr&fsf ]"i‘HQ) der
ent haet : demyganRReH ﬁ‘ﬁ!egﬁﬁ& | bl danf ten TT Gidishior® P&Miriit, dessen KolloktSH iedar ge-
neunt en BispOlnardeh eBékik Aes GdrdtkenOvéiteh T6)  geK OfaRReN Bdsis ldes mheakendedhst&o’rrlaﬁktor
des Tragkigtore [TP4) nfDde Badifitios gbeam@n Basi s nstdrs (B TiBHSietbugidn aNERSnZBWRIst en
kr euz gek opinttbri Bipolar¥amsistors (T6Bgerbindet. des genannt emit dercBasie nied genasitsit @sten Krdudge-
T14) stors (T2) ein Eingang des genannten St rkoppeiten Transistovse(TihLTideverbusden ist
dessen folStrektSpannungsqenie ngeh Sinsriruch Spdiegel s | stund dessen Emitter mit der negativen Schiene
ven Schi erveitgfeinoppi®i t i st und dessen Emitter gekeppeldpt Basis des genannten
sechst en Tr afiagn- sisbtensBipgiasiransy hrﬂ?rh uel I e nach Anspruch 1 odor
st ors (T5, 9'91‘1“9’5 °'if'§‘ tﬂ&Fﬁ?@r‘F“‘f "“t az di eWre?‘P@"?ﬁ%"‘??ﬁ%%\'Pt"a"h Anspruch 8, die

sis r" nS| ¥t or ("1°lt9' '"8 i nen er tten
Wder stancf"‘g ':t s'trge"' N %i chen PoL af'? & en%rg:% en 'bf’e'ﬁlt
iee Sorama g i % T @ Y ? er;‘e;‘ aﬁn@%%ég
stors (T5, un er?m st dessen Basi s f; r]fs g? r:ag,%hg}grsm?TO)

ver bi ndgt Strom—/SpannunﬁQq&ellSiﬁich Rﬁﬁ*u%h dan- genannt ethPﬁrﬁ{t fRifldest ﬁ’éng&-ﬁl Widetstand (R24)
koppel ten piansi stors (T1, T11) verbunden | St enfhiit, He" QUM glofoRsr Waies) Gssanaftdtshid
nach Anspr uclie Emitbriichen des dritteingraglemsen Emi t tyas oid Andi@iund) agademvaeRanheh kmn e
weiterhin enthalt: ____gekoppelt ist.—einen
siebten Bipolartransistor (T7) der gleighen Polaritat, dessen Emtter mt
der Ba- 10. Strom/ Spannungsquel l e nach Anspruch m“f mm‘twﬁﬁ enannten
ftInften Transistors (T6) ver- so weiterhin entH dessen
Basis mt dem Kol | ekt or ei ne oder mehrete Stufen, diemt dem

des genannten dritten Transistors (T3) verbun- Emtter des genannt en
neunten Tran5|stors den |st und dessen KoIIektor m t der ~genann-
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55 jede Stufe nehrere Transistoren (T26, T25, 5.

Strom / Spannungsquel {2 nach Anspr ggly 33g 2%9p1 T28) 1lénd m ndest ens

ei nen Wderstand (R24) bei:

enthlit, die auf gleiche Wise geschaltet sind die Emtterflachen des
dritten (éh3)ransides (T6), dem settisien Grandstéksior dnung jevilligehe Boh®e MansikeR (T8)NfieBefien 17
EP 0 329 (I532niiibstens einem achten Transistor (T8) 18 t en TAusgepgsstiodr enfspiitht. dem sechst en

Tr ansi st gnd mindesteny @ijpern| viestan Maderstand Tr ansi stors (T8) flieBenden (T5),

m ndestef®)ei nem acht en Transistor (T8) 15. StropwiSngemitgsawaie maehtApgariobh13, und
m ndest ens ei nem vierten Wderstand 9% ( R4jobei

15. St rﬂ"’? ?%g@m;'acv AnsRAIEN7 2886 pr uch 13, mindestens ewmé!ﬂer Trensistor (T44)

Strom/ Sg% ueI I nach Ans ruch 7 oder durch mindestens  eipgndeizahpian; Bipolgr-

zwel fter Tr Eﬂ%?n translstor {T54b) der glelchen Polalitdt flr je-
durch mi §es rans‘ . er "Bl poI ar - é; %3‘?9’[‘% toren I(ﬁ"'“iiﬂo)
Ausgangst den, daB ein (T54b3rse etzelg)rv gtaosg lf dem O{}

jo- ren ﬂﬁ&qd e g@ﬂ&&g«ux ﬁ en Wdenﬁf P enan

achten Tralstoad Ws?'?r'u i8 ‘?d r j edes §dn§ér9:&er ggﬁw e
erset zt  \YahdbwerABE herfhrfonBadHe peitGst JEWA |t wer a ei n
Kennwert 4g£KRr4) einen im wesemm ;aamsaﬁnnt Qn Tr anS| st ors mt demEmtter

Em tterf lveethir dass gmaapnPan edfblit@h irfdUS gangsvendications des genannten achten

Tr ansi st ewsenilichioh Wkibae Ausgangssteimer s 618) nultipliziert mt dem Wder-
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